The Egyptian cotton crop have experienced challenges in recent years from a drop in the quantity produced and exported, to a decrease in cultivated areas, this have affected the production quantity and value of exports. This study aims to bridge the research gap by exploring the nexus between cultivated area of cotton in Egypt, Relative profitability (cotton-clover/rice-clover), export quantity of cotton, the export prices of Egyptian cotton and the export prices of American cotton (Pima). In order to clarify the relationship between the variables studied and the cultivated area of cotton, the research use time series data from 1980 to 2016, using the Autoregressive Distributed Lag (ARDL) bound test to the find the co-integration between the variables after checking the stationarity in chosen variables with different unit root tests e.g. Augmented Dickey-Fuller (ADF) and the Phillips-Perron (PP). The results show, significant factors that influence the cultivated area of cotton include Relative profitability (cotton-clover/rice-clover), export quantity of cotton in long run term. Which underscores the need for government support in agriculture, in particular, cotton crop support. The increasing trend of cotton cost with declining revenue and decreasing in exports quantity is the main cause of decreased cultivated area of Egyptian cotton. Research recommends that support should be given to cotton farmers, in the form of agricultural equipment or training in good agricultural practices or set a price for cotton guaranteeing a decent profit margin for the farmers. The government (policy makers) should improve the productivity of cotton with the purpose of reducing the total costs and increasing the degree of competitiveness of the Egyptian cotton. Some effective policy measures may include but not limited to, farmer training programs and providing better extension services that will led to the capacity development of farmers.
Introduction
The agricultural sector is considered as one of the most important sectors in Egypt's economy, its contribution to the country's GDP is around 14% (Dhehibi et al., 2016) . This sector also accounts for about 25.8% of the total employment (Note 1). The agricultural sector is characterized by a cropping pattern based on many basic crops, e.g., cereals, sugar crops, fruits, vegetables, horticultural crops, fibers and oil crops. Cotton is one of the most important fiber crops, from which oils are extracted and also used in animal feed (Abou-Mandour & Abdel Hakim 1995) .
The evolution of Egyptian cotton sector started at the beginning18th century, when the ruler of Egypt promoted the crop to increase the nation's income, subsequently, the quality became legendary and trade-mark in the global market, establishing a global reputation. Egyptian cotton isn't considered as a mere crop; however, it is the history and future for the renaissance of modern Egypt (Karvy, 2009) . White gold as the Egyptians calls it. (Salem, Atta, & Ahmed, 2015) . As well as, a robust competitor that exceeds the quality of global varieties due to its physical, technological properties and superior spinning consistency compared to last varieties that are identical in terms of length grade; This resulted due to the efforts submitted by all related sectors which include research, agricultural, production, marketing and industrial sectors. This continued until the mid-1980s (Ahmed, 2016) .
Where, Cotton was an important commodity in the Egyptian economy, it was also one of the most important sources of agricultural income. Cotton has been considered as the main cash crop for the Egyptian farmer and main export agricultural crops (Soliman & Ewaida, 2005) . It provides direct and indirect employment for one million workers, with invests 26 billion Egyptian pound in agriculture and its affiliated industries e.g. Textile industry, dyeing and garment industry. This crop is important for food security; Cotton seeds are used in feed industry and oil seed. As well as exported about 40% of its output. The size of the cotton crop fluctuated with prices and the world economy (Hatab, 2009 ), but really took off after the country's 1952 Revolution. This continued until the mid-1980s thereafter, over the past 38 years, the cotton cultivated area has undergone dramatic changes, witnessing a decline in domestic production and losing its export share in the global market despite that imports of cotton did not decrease at the global level but remained stable (Karvy, 2009 ). The aforesaid, thus indicates a setback in Egyptian cotton production.
Currently, cotton is cultivated in nine (9) Governorates in Egypt over a land area a little over 80.000 hectares with a percentage not exceeding 2% of agricultural land in 2016. Also, about 89% of production is attributed to lower Egypt provinces (Delta), while production was only 1.36 million metric qantar (Economic Affairs Sector, Ministry of Agriculture 2016). Even though cotton crop bas faced difficulties after the economic liberalization policies in 1986. But now, Egyptian cotton faces more challenges (Abdel-Salam, Negm, & Ardabb, 2009) . Starting from agriculture, the industry and finally, the export challenges. At the agricultural level challenges, High production costs and low productivity, leading to a decline profit in Egyptian cotton per hectare. The existence of various alternative crops with higher returns which is preferable to producers like rice, corn, vegetables and others & thus represent a major challenge to cotton planting (El Showeikh, 2015) . Hence these are amongst the challenges facing cotton industry in this era of globalization and technological progress given the competitiveness of synthetic fibers, with lower prices and high-quality properties compared to cotton especially polyester which is preferable in manufacturing as it is characterized by specific properties that almost match the physical properties of cotton fibers (Abdi, Counselor, Specialist, & Tate, 2018) .
The recent technologies have increased the ability of using synthetic fibers to produce yarn and fabrics that can compete with cotton in prices; such yarns and fabrics are characterized by unique properties. Additionally, there has been a growing competition from American cotton (pima). These factors have heightened concerns with regards to the survival of Egyptian cotton. The major problems facing the development of cotton industry, which requires large finances to overcome the challenges and needs to develop the Egyptian spinning and weaving industry, are re-structuring of the Egyptian spinning and weaving companies, increasing their productive capacity through labor training, modernizing existing production lines and introducing new ones, on the export level, as well as the low global demand for long cotton (Abdi et al., 2018) . The following variables have a direct or indirect effect on cultivated area of cotton (local price, total cotton costs, prices and costs of rice and clover) where the cotton and rice compete for the factor of the land, export quantity of cotton, export prices of Egyptian cotton and the export prices of American cotton (Pima).
Finally, Egyptian cotton crop industry have experienced difficulties in recent years from a clear decline in the quantity produced and exported, also given that the cultivated areas of cotton is decreasing, and the production quantity and value of exports decreased. Given the aforementioned, the aim of this study is to formulate and estimate the relationship of cointegration for the cotton crop in Egypt with a view to identifying principal factors that shape Farmers' response to cultivated areas of Egyptian cotton, and to set a clear path for the state to reinforce the cotton industry. To achieve the research objective the rest of the research is organized as follows. In the subsequent section we present a description of data and their sources. Section three deals with the methodology used in the study and model Specification. Section four presents the results and discussion. The final section presents the conclusions and recommendations.
Description of Data
This study employed time series data on the cultivated area of cotton (1000 hectare), relative profitability (cotton-clover/rice-clover), export quantity of cotton (thousand tons), the export prices of Egyptian cotton and the export prices of American cotton (Pima) extending over the period from 1980 to 2016. The data were sourced from Economic Affairs Sector, Ministry of Agriculture and Land Reclamation, Egypt, Annual Data. Global prices were collected from UNCTD (Note 2) and Food and Agriculture Organization, FAO. . All variables show high variability during the study period, since all of them have a high standard deviation in relation to its average. The average cultivated area of cotton in Egypt is about 261.000 ha, over the period of 1980-2016, with a maximum area of 509 thousand hectares in 1980, began to decline to 85 thousand hectares in 2016. Yield has an average of 16 (qantar/ha), the yield is between a maximum quantity of 19 and a minimum quantity of 12 (qantar/ha), indicating that there is no technological role to increase the yield. while the Production mean in Egypt is 4.205 million qantar, this is due to the high cultivated area with relatively constant yield. Note. Qantar = 52.5 kg of cotton.
Source: Authors' compilation.
Methodology and Model Specification
This research used the autoregressive distributed lag (ARDL) bound testing procedure to examine possible the cointegration (long-run) relationships among the cultivated area of Egyptian cotton and each of relative profitability (cotton-clover/rice-clover), have been used to avoid econometric problems as they reflect both the price and costs of cotton and competing crops, e.g., rice and export quantity of cotton, the export prices of Egyptian cotton and the export prices of American cotton. Analysis of the effect of these variables on the cultivated area of Egyptian cotton in the long and short term. The pound test is essentially computed based on a predestined error correction version of autoregressive distributed lag (ARDL) model, by Ordinary Least Square (OLS) estimator (Pesaran, Shin, & Smith, 2001 ).
The bound testing procedure was selected rather than other methods to co-integration, because of the following:
1) Johansen cointegration approach require the variables under study must be integrated of the same order. But the bounds test procedure does not require that the variables under study must be integrated of the same order unlike other techniques. It is applicable irrespective of whether the regressors in the model are I(0), I(1).
2) The bounds testing approach is convenient for small sample data, unlike the other cointegration approach.
Its suitability for small sample research is noting given that the sample duration of this research is limited (37 years).
3) The bounds test is an unpretentious approach because it allows the co-integration relationship to be estimated by OLS, once the lags of the variables are identified unlike another multivariate co-integration approach.
4) ARDL Model provides useful information on long-run and short-run elasticities. It is also shown if the expected sign of every variable is consistent with the theory or not (M. H. Pesaran & B. Pesaran, 1997; Pesaran et al., 2001 ).
5) An F-test of the joint significance of the coefficients of the lags levels of the variables was used to test the hypothesis of no cointegration between the variables versus the presence of cointegration between the variables. The null hypothesis of no cointegration between the cultivated area of Egyptian cotton and each of Relative profitability (cotton-clover/rice-clover), export quantity of cotton, the export prices of Egyptian cotton and the export prices of American cotton was given as:
The alternative hypothesis was given as,
The F-test has a nonstandard distribution irrespective of whether the variables are 1 (0) or 1 (1) . (Pesaran et al., 2001) . It was giving two sets of adjusted critical values that provide the upper and lower bounds used for inference. One set assumes that all variables are 1 (0) and the other assumes that they are all 1 (1) . When the computed F-statistics is above the upper bound critical value, then the null hypothesis of no co-integration is rejected. Insomuch as it falls below the lower bound, then the null cannot be rejected. Finally, if it falls between jas.ccsenet.org
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The relationship between the cultivated area of cotton, relative profitability (cotton-clover), export quantity of cotton, the export prices of Egyptian cotton and the export prices of American cotton (Pima) is expressed as:
Where, Y: refers to cultivated area of cotton (1000 hectare); X1: refers to Relative profitability (cotton-clover/rice-clover); X2: refers to export quantity of cotton (thousand tons); X3: refers to the export prices of Egyptian cotton; X4: refers to the export prices of American cotton (Pima).
The cultivated area (Egyptian cotton) is affected by the relative profitability (for the cotton-clover cycle), the quantity and the export price of Egyptian cotton, because its main purpose is to export. Also, there are a negative relationship between the cultivated area (Egyptian cotton) and US cotton exports (the strongest competitor for Egyptian cotton).
Following (Pesaran, Shin, & Smith 2001) the ARDL model specification of Equation (1) is expressed as unrestricted error correction model (UECM) to test for co-integration among the variables under studying:
Once cointegration is determined, the long run relationship is estimated bring into play the ARDL model specified as:
The short run dynamic relationship is estimated bring into play by error correction model (ECM) specified as:
Where, Y: refers to the cultivate area of cotton (hectare); X1: refers to Relative profitability (cotton-clover); X2: refers to export quantity of cotton (thousand tons); X3: refers to the export prices of Egyptian cotton; X4: the export prices of American cotton (Pima); φ0: refers to the constant term; µt: refers to the white noise; φ1-φ5: refers to the short run elasticities (coefficients of the first-differenced explanatory variables); β1-β5: refers to the long run elasticities (coefficients of the explanatory variables); ecm·t-1: refers to the error correction term lagged for one period; δ: speed of adjustment; Δ: first difference operator; Ln: natural logarithm; p: lag length.
The analysis of the data was carried out using Eviews 10.
Results and Discussion
This section focused on the results using basic econometric techniques, e.g., stationarity of data, auto regressive distributed lags model and bound testing procedure (ARDL). The research used the Augmented Dickey-Fuller (ADF) and the Phillips-Perron (PP) tests the order of integration for each variable under consideration. This study starts with an analysis to determine the order of integration, if the variables in levels order or in first differences or in second differences. This step is important to determine whether the variables integrated of order zero I(0), one I(1) or two I(2).
Granger and Newbold and Phillips explained that stationary data should be used, when the research uses non-stationary data this can lead to spurious regression results. Therefore the first step was to use ADF and PP unit root test to estimate the order of integration of the variables and tests for the presence of a unit root-mentioned earlier. Although the bounds testing does not require the pre-testing of each variable in the model for unit roots owing to its appropriateness irrespective of whether the regressors are I(0), I(1) or mutually cointegrated, but we need to, the application of unit root tests prior to using the ARDL Model, might still be necessary in order to ensure that the regress and is integrated of I(1) and I(0) or the variables are integrated of order 2. Where the model can only be used if the variables are cointegrated from order I(0) and I(1) or mutually cointegrated. Tables 2 and 3 show the unit root analysis using ADF and PP, the results from both tests all variables (cultivated area of cotton, the export quantity of cotton, the export prices of Egyptian cotton and the export prices of American cotton) are Non-stationary except relative profitability, when all variables are stationary at the first difference. This means that, all of (cultivated area of cotton, the export quantity of cotton, the export prices of Egyptian cotton and the export prices of American cotton) the variables are integrated of order I(1) and the relative profitability is integrated of order I(0). Especially, the dependent variable is integrated at the first difference. Hence, the can proceed using the ARDL model (Granger & Newbold, 1974) and (Phillips, 1986) . 0.00 0.00 0.00 0.00 0.00 *** *** *** *** *** Note. (*) Significant at the 10%; (**) Significant at the 5%; (***) Significant at the 1%; (NO) Not Significant.
* Mackinnon (1996) one sided P-Valuse.
Source: Author's computation using Eviews 10.
After completing the ADF and PP tests, to check the order of integration for each variable, the study proceed to generate the F-statistics as shown in Table 4 below. It can be seen that when cotton area is taken as a dependent variable and relative profitability, export quantity of cotton, the export prices of Egyptian cotton and the export prices of American cotton as independent variables. The null hypothesis shows a non-existence of a long-run relationship, while the alternative hypothesis shows the existence of a cointegrating relationship. It must be noted, that F-statistic is 4.46 and is greater than all the upper bounds at 1%, 2.5%, 5% and 10% significance levels. The paper therefore rejected the null hypothesis and accept the alternative hypothesis. So, we decided that there exists a long run relationship between the independent variables and the dependent variable. Source: Author's computation using Eviews 10. Table 6 displays the long-run parameters of the ARDL model. The estimates shows a strong causal effects (at a smaller than the 5% level of statistical significance) directed from X1 and X2 towards Y, When X3 and X4 are not-significant. Source: Author's computation using Eviews 10.
Following the estimation of F-Bounds Test, we advance our analysis by estimating Error Correction Model (ECM), In order to reach a balance in the long term. The results of ECM are presented in Table 7 below. As shown ECT are statistically significant with negative signs. With reference to the Granger Representation Theorem (Engle & Granger, 1987; Granger, 1983) , per se refers to the existence of a long-run relationship between the variables, meaning there exist a valid error-correction representation and vice versa. But the main purpose of ECM is to clarify the speed of adjustment of any deviation towards in the long-run equilibrium. In particular, the value of ECT (-0.23) for the Egyptian cotton area equation indicates that about 23% of the previous year's variation between the actual and equilibrium value of cotton area in Egypt is corrected for each year. Although our result is consistent with the theoretical prediction adjustment and adaptive expectation models as mentioned at (Askari & Cummings, 1977; Nerlove, 1958) which demonstrated that output will adjust but not fully. Furthermore, the diagnostic tests rejected some problems in econometric side. The test for ARCH jas.ccsenet.org Vol. 11, No. 10; 2019 test rejects heteroskedasticity in the disturbance term at 5% level of significance (Table 8) . In additional to, the LM test result indicates that there exists no serial correlation in the residuals. Note. Adjusted R-squared 75%. DW = 1.92. * p-value incompatible with t-Bounds distribution.
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Source: Author's computation using Eviews 10. Source: Author's computation using Eviews 10.
The research estimates cumulative sum of square (CUSUMQ) and the cumulative sum (CUSUM) plots from-within 5% significance level-a recursive estimation of the model is shown in Figures 1 and 2 to show the data stability. This indicate stability in the coefficients over the sample period as the plot of the CUSUM and CUSUMSQ statistic fall inside the critical bands of the 5% confidence interval of parameter stability. 
Conclusion
The agriculture sector is considered as one of the most important sectors in Egypt's economy, its contribution to the country's GDP is around 14% as stated earlier. This sector also accounts for about a quarter (25.8%) of the total employment. Cotton was one of the most important agricultural crops in Egypt. Egyptian cotton is not considered as a mere crop, but it is seen as a complete sector. hence it is popularly referred to as a "white gold" by Egyptians. Cotton was an important commodity in the Egyptian economy, it was also one of the most important sources of agricultural income. Cotton has been considered as the main cash crop for the Egyptian farmer and main most important export agricultural crop. The cotton sector plays a vital role in providing direct and indirect employment in the agricultural and agriculture affiliated industries e.g. Textile industry, dyeing and garment industry. It serves food security; Cotton seeds are used in feed industry and oilseed. Currently, cotton is cultivated in 9 Governorates in Egypt over a land of about 80.000 hectares with a percentage not exceeding 2% of agricultural land in 2016. About 89% of production is attributed to lower Egypt province (Delta). While production was only 1.36 million metric qantar. Even though such cotton crop bas faced difficulties after the economic liberalization policies in 1986. Recently, Egyptian cotton faces more challenge, starting from agriculture, the industry and finally, the export challenges. The agriculture and market challenges of Egyptian Cotton are, high production costs and low productivity, leading to a decline profit in Egyptian cotton per hectare. Which led to a decrease in the cultivated areas of cotton, and the production quantity, thereby resulting to the value of exports decline. Accordingly, the aim of this study is to formulate and estimate the relationship of cointegration for the cotton crop in Egypt with a view to identifying principal factors that shape Farmers' response to cultivated area of Egyptian cotton, and to set a clear path for the state to reinforce the cotton crop. To achieve this aim the study used annual data covering the period 1980-2016 for cultivated area of cotton in Egypt, relative profitability (cotton-clover/rice-clover), export quantity of cotton, the export prices of Egyptian cotton and the export prices of American cotton (Pima). The tests for co-integration revealed (ADF and PP) that variables under consideration are integration from order (i.e., I(0) and I(1)), thus illustrating that an ARDL technique was appropriate for the study. The empirical results based on the ARDL Model show that the cultivated area of cotton in Egypt is co-integrated with relative profitability (cotton-clover/rice-clover), export quantity of cotton. The optimal ARDL (4, 1, 3, 0, 2) specification have been chosen based on the Schwarz Bayesian Criterion, with four lag (years) for cultivated area and one lag to relative profitability (cotton-clover/rice-clover) and this is very logical for Egyptian agriculture. As far as the short run analysis is concern, the study demonstrates that about 23% of variation in cultivated area of cotton in Egypt is corrected within a year. The increasing trend of cotton cost with decreasing revenue and decreasing in exports quantity is the main cause of decreased cultivated area of Egyptian cotton. This is what the results of this research show. Therefore, the study recommends that the government (policy makers) should improve the productivity of cotton with the purpose of reducing the total costs and increasing the degree of competitiveness of the Egyptian cotton. Some effective policy measures e.g. capacity building for farmer through training programs and provision of better extension services that will yield increase productivity and competitive of the sector. 
